Olfactory sensory input is detected by receptor neurons in the nose which then send infor-2 mation to the olfactory bulb, the first brain region for processing olfactory information. 3 Within the olfactory bulb, many local circuit interneurons, including axonless granule cells, 4 function to facilitate fine odor discrimination. How interneurons interact with principal 5 cells to affect bulbar processing is not known though the mechanism is likely to be differ-6 ent than in sensory cortical regions since the olfactory bulb lacks an obvious topographical 7 organization; neighboring glomerular columns, representing inputs from different receptor 8 neuron subtypes, typically have different odor tuning. Determining the spatial scale over 9 which interneurons such as granule cells can affect principal cells is a critical step towards 10 understanding how the olfactory bulb operates. We addressed this question by assaying in-11 hibitory synchrony using intracellular recordings from pairs of principal cells with different 12 inter-somatic spacing. We find that in acute rat olfactory bulb slices, inhibitory synchrony 13 is evident in the spontaneous synaptic input in mitral cells separated up to 300 µm. At all 14 inter-somatic spacing assayed, inhibitory synchrony was dependent on fast Na + channels, 15 suggesting that action potentials in granule cells function to coordinate GABA release at rel-16 atively distant dendrodendritic synapses formed throughout the the dendritic arbor. Our 17 results suggest that individual granule cells are able to influence relatively large groups of 18 mitral and tufted cells belonging to clusters of at least 15 glomerular modules, providing a 19 potential mechanism to integrate signals reflecting a wide variety of odorants. 20 Introduction 21
was more stringent than the P value traditionally employed with single tests (0.05). Using all three randomization approaches, we found a large drop off in P values near this thresh-170 old (from < 0.0101 in all experiments labeled significant to 0.042 in the best experiment 171 labeled as non-significant). In our primary data set with 89 paired MC/MC recordings, us-172 ing this threshold resulted in 16 experiments with significant inhibitory synchrony. In Fig. of these dendrites from the cell body into the EPL.
Results

206
We divided our analysis of inhibitory input onto principal cells in this study into two sec- in MCs with apical dendrites truncated before they reached the glomerular layer (12.7 ± 220 1.5 Hz; N=15) compared with MCs with intact apical dendrites (14.6 ± 1.6 Hz; N = 6: P > 221 0.05; unpaired t-test; mean ± S.E.M.).
222
We first compared the baseline frequency and amplitude of inhibitory inputs onto both 223 classes of principal cells. Mitral cells received a significantly higher rate of spontaneous 224 IPSCs than TCs ( Figure 1D -E), consistent with results from a recent comparison of bulbar among TC IPSC rates, including an outlier recording with very high spontaneous IPSC rates.
Excluding this outlier TC, the correlation between mini IPSC rates and basal spontaneous 242 IPSC rates was statistically significant (r = 0.532, P = 0.013; r = 0.251 including outlier 243 value). Together, these results suggest that the basal inhibitory synaptic tone in MCs and 244 TCs is determined primarily by the density of GABAergic synapses on the secondary den- shown in Fig. 2A-C) . 285 We determined the spatial scale of coincident inhibition by plotting the P value com-286 puted from the interval permutation analysis against the separation between the two MC 287 somata ( Fig. 3A-B ). Most MC/MC paired recordings with significant inhibitory synchrony 288 occurred between closely-spaced neurons (inter-soma distances < 100 µm). The maximal 289 somatic separation that generated inhibitory synchrony beyond chance levels in standard 290 ACSF was 220 µm. When restricted to inter-somatic spacing less than 220 µm, we still ob- at two different synapses from the same interneuron, and the rate of chance coincidences. 397 We calculated the "excess coincidence rate"-reflecting an estimate of the underlying fre-398 quency of actual coordinated GABA release events-by subtracting the rate of random IPSCs between control (8.4% of all spontaneous IPSCs) and high K ACSF (7.5%; Fig. 7D ). As 406 expected, we found near-zero rates of excess coincident IPSCs following trial shuffling or 407 when assaying MC/MC pairs that did not have statistically significant inhibitory synchrony 408 ( Fig. 7D, right columns) . 409 The similar percentage of near-coincident events detected under different levels of rates In this study, we assayed functional synaptic connectivity patterns using paired intracellular 421 recordings and make three primary conclusions. First, we find that the frequency of spon-422 taneous IPSCs is strongly correlated with the frequency of miniature TTX-resistant IPSC in ond, we find that Na + spike-driven coincident inhibition can link pairs of principal cells belonging to different glomerular columns as well as different types of principal cells (mitral 
Difference in inhibitory tone between mitral and tufted cells 444
To our knowledge, our study is the first to compare inhibitory tone in mitral and tufted cells 445 under normal physiological conditions and when Na + -based spiking is abolished by TTX.
446
Our finding that TCs receive less pronounced inhibition (approximately three-fold fewer 447 IPSCs) is consistent with several previous reports that assayed the rate of spontaneous in-448 hibitory postsynaptic responses (45; 48). This different in spontaneous IPSC/P rate could be 449 explained by preferential innervation of MCs by more active interneurons compared with 450 TCs or by a difference in overall density of inhibitory innervation in the principal cell types.
451
Our observation that the three-fold difference in IPSC rate between MCs and TCs is main-452 tained when Na + spiking is blocked with TTX and then when GC excitability is enhanced by 453 PE suggests that this difference reflects primarily a higher density of inhibitory synaptic in-454 puts on MCs. In principle, the difference in synaptic number may reflect the narrower span 
